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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a range finder device from 
which a three-dimensional position 
information is obtained at a high 
accuracy. 

SOLUTION: A light source 10 
projects a light on an object 1 for 
the three- dimensional 
measurement, a camera 20 receives 
a light reflected from an object 1 on 
which the light source 1 0 projects 
the light, a distance measuring 
sensor 101 measures an 
approximate distance from the 
object 1 , and an exposure controller 
102 controls the opening-closing 
operation of a light output of the 
light source 10 and a shutter 104, 
based on the approximate distance 
measured by the measuring sensor 
101. Thus, e.g. if the object 1 
moves, the intensity of the 
projected light is controlled 
according to the moving, and hence 
a three- dimensional position 
information can be always obtained 
at a high accuracy. 
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fflSOfSttitc^ItT, 7fe?JISI51 0O7feaJ^?rP^1-4t 

i4*^ 0 nmi. »ioas»fti 1 t^2o*r»^ti 2 

fcfclWI-OiiKLT, 2ffiHO«l*U»»fC3tffi**ff 
otUv\ 4^(4, ®tfcSr$t>tcaa^<^fC, X*) 
«9S4*a*Pft*4f-3"C(>*4te*V» 0 
[0 0 5 7] 4/c, 0 O^tli^PSOft^ ") 

2 0 wft^f^oWfWIi, ^Ox-tfigc 1 ), itf^T-Oi® 
K, 4/cl4v'V y 9-&m*fflW-tZZ.tiz£oX$m 
$it4o «x.tf*2««W=Uv^-C, 0tf>fttMJ 
* 1 0 0%tClS:^L, *>5«2 0«»Jtftfl : ^ 

7«B20*»e>ta*#<t4 liftffl-t o **»ie 4- v > 

[0 0 5 8] ttz. 0 4**§, %MM 

1 0 (Dytmtim^. i]*7m oo8**tt«ws« 
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{0 0 5 9] 03 wtmu i o ^(Dmm^T^-tmx- 

hho B3 (a) KUSi-flfijfCUt, &XM \ 1A, 1 1 
BOWlCJtaaJfTSEV 4 ^9 4 1 A, 4 1 B**BWt^> 
ixTJ3«9, jfc*#3l1-*0>TN±fc<, ^->**r»W 
i-ZXnlzmf&ZiiX^Zo 113 (b) 
jtaa*pTJE7 ^)^4 1A, 4 1 BOjfeil$li, ft 

agfitcecTi^oTv^o ttz, %mi ia, i 

1 B t LT l/-fwi ? fcJ|LfejteW.£fflv**»£-Kii, 
7^?12A, 1 2BHiftK*v\, 10 
[0 0 6 0] @4li*^7^E*^ftS-f-^->-V'; * 

iotI»Wtf^f^i:ii, ftSittl 0(4, 

*»3 11"* * * XT(4£ < > B 3 KTjrf i } ? - > 

£\ B 4 ( a ) tc^i" J; o IzffiWM 1 0 OS&ftJWUfl T * 
-^dL, 04 (b) U^-ti^lc, l SffiJBIBHcJstt 
£ * p< 7 SI5 2 0 «0gpfcB#K TO^vt^ -MBt<7>% fflt 

ftftffl T 0 Sr-^IC LT, ftjgiffi 1 0 0»«T «r^T 20 

[0 0 6 1] #H*8MTI4, 
*»*7t*«*®:i:LTffi)tSI56-b^*l 0 1 *«Wtfc 

EEBlltlTSB 3 0 K J: o T» <b itfcgBKliflfcS:* 
^flsWffiKfWRi: Ltffiv^ ftiJSffl 1 0 Ojfciltfj** 

(bftvxDT, 3t»»l 0Oftffi£J4'j&K«/>ffifcia<«i 
[0 0 6 2] *Wffll»Ui3V»T, SEHtllHtc: 14, 

J*^H* (r, 0, ji) <7?r Hta^i-^icOT-*0, ft 
#I4E^H1S* (x, y, z) OzKfflS-*-* 

& o 

[0063] ttz, mmmm3 oKx-ox'&bftzm 
mmmt. a * y% 2 0 #• <b i±s^ $ n« Hftfi -f-ofi 40 

W L fcft O EWtt U ov>T ft fl-t L *H# fLfc v » 
Ot, IEfBllI«OS/NJt**fi:< 44o C<D<fc?&S/ 

s£t liBMHUffifiiHJe-fc 1 0 l coi o Sr^&frKit 
fflv»4^**, «t ()^L^ftlJ^^*flT-#*o 50 
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[0064] ttz, ®.w-fcvvmmm<vixfr <o^ s -n* 

9 » 2 0 * ffl* $ ftSSWfefg-^ I^M* $&K*oV 
T, jfcflRBBl 0*>#tMjifcli*.*?«2 0 cDfltB^tt 

[0 0 6 5] #H«F^TI4, 7fc§iSJ£Jt£^T 

3 ^Xtt«i *fi^>v77^ * ft tc t o TS£ 

TU»tfe4^, #«ft«rfl3v»*»frKH\ Bl 

£37*-* ^ 9^152 0 Ott*> O U % EJttOjt&fttttffll 

*<7)J§3 1 h #* h -fe > * K jfe&TO-t * $ -cog 

iSB#W^^PJ-t-*J; ; 7ftSfiS;TaboTfe, 

feftv^ (A.Gruss,S.Tada,T.Kanade, "A VLSI Smart Sen 

sor for Fast Range Imaging" , in Proceedings of the 

1992 IEEE/RSJ International Conference on Intel li 
gent Robots and Systems, pp. 349-358, July 1992) 0 

[0 0 6 6] (£52 W&ffim B 5 2 <D 

j&tiBWLKlki Y>*J7T 4 >^gC5^BT**o. 

0 5TI4, B2 2'tcjj^«*0*j£fc#aoR3iet;i±|Bi 
-<0^-4-#LTi3l9, diT»i-e-0#*BI*BiW**«& 
+ 4 0 H5i:^fl/>y7 7'f V^e«±, 3feiB»l 0 
*^a*tL3t*OK¥ffl-C<OEIt3t**>9«3 1 0 

■tSo *^7§B3 1 0I4*9-Iif* (2^7CiS 

it) *mi&mtr-i)2>o 3^fcxiifi««oiB05eo«rfttt 

ffi*t|W]^T** 0 
[0 0 6 7] *^9SB3 1 0(4x 1^X3 1 2, 3 

1 3fcir>*lgf^T- (CCD) 3 1 4 5r^L, Zh\zv 
>X3 1 2(DM\Z7 ■< )VfUtLX<D^D (Neutral De 
nsity ) 7< iVtm^Z 1 1 *Wt'fcHTV»A„ ND7 

Ac ftUf^i: LTOf«W»»3 0 1 it, *J?U3 1 
0*&ffla*ftfcHflM§-»uafc^*V»T, *^9S53 1 0 
<7>m*) 3 1 3fL<l±ND7^?I^3 1 

[0 0 6 8] B6liB5 0l^>y7T'f 
tND7 -f K>9%FS-Z 1 1 OTfeSSl^tcDKI^^^i-X 
77fWo @6Cfti7i:> cct-14, 3 JottiM 

•h y - lift t 4 » _2 JWM T 2 **«St=»:« 1 1> ii 
Tl'io ND7-f)^f?3 1 1 <Ojtm®&&, UitM 
®m>3 0 lUiot, * 1 1 TlifflWMUfi 

<, *2W»3WT2-Cl4ffi«Wtca;<IJKe*it4o 
ftSBffl 1 014, ll7c;*lJ?flia5 3 0 1 i3 i ir^flSAmflS 1 6 

cj: o t, mi <vmm t i vim^<D 3 ^xttifli^)*^ 

t (B]«(CfU» S fL, it 2 O^F^ T 2 TI40 F F«SR(C«I 
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[0 0 6 9] H714** 7£B3 1 0 OJtffcfTf- 3 1 4 CO 

0 OK«3tO*«liia*^SlttW:|!KE*nTv»* 0 * ^ 
7 953 1 1 4^SS(±H7<7)«tTlCp^ 

* f 3 ^7cIt7l.iJi- ft fc> ^BUllttoMK Kffl v ><b n h o 

[0070] m8*fflv^-c, *mmz-miz&2>u>iJ7 

«f, (a) li3^5ctttH*1f^*lOWWT 1 Cfcit* 10 
SWftffiWofc-B-i'^A', (b) ii2^7cMf^ftftSr ; }7 J j 
3? 2 OJiffflT 2 tCi3»t*«««^Ofl-!!-^^IU t^-to 

[0071] *nifi^ffi-ei±, 2^fcxiHftoiiK**fb 

£ -fr * i t ft < , mm<7*&^ 3 ^TCiffi £H3i1- * fc* 
K, 88WT 1 fc*2WIWT2 ttC£v>T, gc<9 3 1 
3^ND7^^S?3 1 1^0«KeSr«J»)*^*o 1" 
ft 3 JfcJEtHBlO t # v 3fc«» 1 0 OfitM jfcORtt 

fej&from^-wv LB*, 2 ^smwmtjo 
[0072] mumwm^t, ss2Wibit2ti4, n 

it*U»»3 0 1 l±ND7Y>^ff3 1 1 OTfeif i§?p?r 
gS^^:§<ft*i^(c, *^9g^3 l oofltm&fWfl 

7L\z®y), mm* nms. t tz \t -> -y- ? * - as t- «i w 

3R1ioe-*«jJ»*^0W>J|^cft 4 4 ? K, If x.14* 
4v>„ 30 

[0073] *ijwhti-cj4, mmmn&zo 

H4ND7^;w^^T-3 1 l©j^ift**rffi*ttot;:ffi< 

135«*^9W3 1 0O^^©V>->'tt*ei;lftvMI 
Ktc*:S<ft.&J:?c #^7SB3 1 o<&*aj&f**«u 

fflli-^o ND7^V^S?3 1 lcDTfrl^ 

SK£ LtzZ t \z 4 o T, ||Ktt&EIMHtJ£3'-? 
4>**«SP 1 0 * fp OSttt^Elt3t<7)ffi-§- U-^e/U L A 
<>'h3<ft*o ^Ofctt, OCD^taiTJ (ft*) 40 

OjW* Lv> 0 cniC4oT, S/NJt<Dfcv>8EI*Kfc 

[0 0 7 4] $<btC *2)WMT2F , 30iHSfefC3t3Sapi 
0<O*S:OFF«JRUi-4»3»3BT3*l8:«t, 
3*SIBT3K;fev»T, ND7^^f?-3 1 1 Oftiii® 

nee L-cjstttf, miHRmnza^xm 

mffi1&<D V > V ffi L 1 J&*'h 3 < ft * , v > -7 » 50 
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IfZZttfX'ZZo 
[0 0 7 5] ft£, ND7^)^f?3 1 1 C0ili§^C0 

yv>2*t&tmi:?f<>xisiFtt>%:^o ft&, ---c- 

O^tb*coftlj» 1 14, B 2 4 fcjjrf J: 9 ft:)lc;Si>Jt<7>£{t: 

^ ? - > t4/fi# L £ £ 2 , KA±fo<r> vovitTv-f? 

•7 ftWWZ. tX'i>Z, 0 

[0 0 7 6] ftib\ ND7^)^i^3 1 1 
*UU»i-4ft*)»)U, H4(C^1-4^(C, *^S53 1 
0 Oyt y ^-B#rfl (ffllxlf C CD<0*T->-V -y ^ftH 
£fflv>S) ^^ik^-^T, XW*»*IIHI»UTfcJ:v» 0 
COS^Ii, *«*BJ1 0^*->ft£i£it1-£<.£W 

[0 0 7 7] ifc, *HJfe^TJ4, ND?^?*? 

«t*Tt*»4*>ftv» 0 

[0 0 7 8] t7ti^T-(4, instil 2 CDWMTl, 
T2 7ii f ^i:co4i-&^^L^^ *»qSJ4iitKIH?)it4 
^OT'(4ft<, mt4^HTl, T 2 <7>^ *><D-?J(75J8 
W5&»aHR1-4ik:6«*oTt*»**>ftV>o 3^x 
gtrliJ t 2 *7cM£«if£ tlcfcv^T-9->7 p '; >^®JW*ra 
-lc-t*«#Hl4ft < , ^x.t43^7cftS!l^>yj >^ 
SJW<rft<l93tLr<>*»**)ftv»o 

[0 0 7 9] 09 l4*HJtB^tC#-5 l//"/77-f>/ 

H-C**4o H9(C^1-4^tC, ftWBBl 0AI4 11@<7)7fc 

r«5 1 ifflv^TflusE-r-sifc^sao ai 

0 IZTji-t 4 9 3 ^5cfhffll*ff -9 » 1 MfflT 1 icjsv^ 

[0080] 3 ommm m 1 1 i±*is^o» 3 

<0«iSB|-C*4o HI 1-C«4, »5»C*i-flMEi:*ao 
S?*K»±R|— 0«F»«rf*LT*»}, Cl-T-l4-eco#fflft 
BtW«r«*i-*o z\ZXli, ®Mfa7 1 1 (4A<7)IST-* 

[0 0 8 1] il 2 ( a ) \tm 1 1 KSr*aMft«1lOB# 
»#MI«t@tWoil2 (a) IZ^1-4t(C, 
^*»^t > l4, 7r>a7>770 1a 4-^*1 

HI Tit, * 9 -lift (2^fe5cH«0 *«*L«r«H«i 
O*S:i0ijmi-*2»!WT2fc* % ^StcH^T-t-io 
[0 0 8 2] HI l ICtfI" 4 ^ (C jtajfflj 7 0 1 14**1- 
77r>a7>/7 0 1 a iJ 4 traaffliltftS^St^- 7 
0 1 b4-^-r-5.o M777yi5>7'7 0 1 a tijfeffl! 

%mm 0 2*^©^i:±ot, ^i«smt i u^v^ 
t 2 11.6*7 l (t a, t b) , ®.m*i 1 1 izmmt 
mttt&o ssafiifcA*^*?- 7 o i bi4^«oaiif4® 
icid t xjt&mmtfg ft * 7 -f )v ^ mi-xz, <o , 3ts« 

!$<Dftl5'*9> t lX2m.m<0;*f >3i«BBtqrt6Uft-9 
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2^"b0^tC«toT. *^7 7 7 ya9V/7 0 1 a 

oj&«T45U«j *i*o *¥*7 1 1^ 

©fM*3fc»*3Ue/«*>ttBll 2 (b) *>J:$uar*o 
El 12 (b) Ui5V>T, 18&9L><9>\ 
t AK£»t**©*5MHIttfc, *3Mfc'<*> I BjJ*? 

■*"*o *SMfc'^->I A, I B (±}Sjt^lS 6 ICJtJ 

*fW*o 

[0 0 8 3] *9-«-»«a»7 0 3I4IH2JBWT2-P 10 
TCO|y^fl»fg|5 7 0 1 0frb<Ditil3^ 

ciot, flumt a #mt^Esij-r*o «)^tiiLgi57 o 5 

I4 flMWOWW 7 0 4 tc J: *KSMS**fflv»T, 

wags 7 o 3 (Dihjjwi&frhffiikWi&zw *) m-to y- 

ueSigffl57 0 614, £J»)ttlLtt7 0 5 ri> ^ ffi* $ ftfc 
UMlHflMa 4 7 0 7H © Wfl» * «BS El* 

7 0 8 t^LT*e«>ffl¥«K3l"J ttii-o W»SP7 0 9 
li, ND7^^f^3 1 1, 1X0 3 1 3«J:U%aKW 

«a37 o 2 izttLx\m2<ommm~&ii2>n%Mw 20 

8B3 0 1 tmUofflffl&tf^ ittlCjbPxT, * v-fg 

-s-iaaw 7 0 3 & 4 j/Bumwwas 704 iznvx t> 
<o * -r 5 > y^omw Srff "? o 

[0 0 8 4] 013 Sr#fiB LT, E! 1 1 ICftfUff 
K">^7 L AO»^tcov»T»Wt*o Ell 3 (a) I±E1 

1 2 (b) tn—<omx'&y) , i i^.ois*f* 

<D%M&'*?>IA, IBSrjjrfo itH13 (b) 14 
*3S*Jt I A/ I B tSWftKff fcOM^*^-Tc ?fe5t 
#Jt I A/ 1 B t&MMf&e tvmizit i l att&H 

<? , jt5i«Jt I A/ I B d s # 6 iiitJf *o*OS 30 

[0 0 8 5] #^9353 1 OCOjSft^T-S 1 4 14, $1 
JfflMT 1 U45V»T, *51-77r>a7>77 0 1 a<02 

H©fc«Wfcj:*Eif**s#*-*o mWMmui o 4 
i±«Mft*y-3 1 4*»^<oii««**fflv^-c. #u*« 

tC *5fiKJtI A0/I B0£#*3<&o -f" LTE1 1 3 

(c) tc^-ti^ic, z<n*mmt i ao/ i b o 
#*fc*aiftjfc iao/ibo#, Bfseo#u« 

ftSSRiu 4 •) §(4, *OlfStl±llfr* 40 

th4 *>/h$Wir?£>£i:§t4, ^WHzftfo-tZiiOt 

iO«sa***:«J«)ltiL»7 0 5(cai7J-r-5)o 
[0 0 8 6] El 13 (d) SrfflwC, ±§£<£> ± -9 &#J5c 

[0 0 8 7] Ell 1 KTjrtidK, f-Ukf&s&v.XxA 
<0*&£\ #^5SI33 1 ooiftK:£&-t&®¥te7 1 1<7) 
*4M£fiP(4, ¥i*?«)&fi:Bt: LTfi6^4 £ ttfX- 
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v> 0 Ell H^^i^i:, &3-f£Jg*> ? *m£J£0TH 
§v>t#ii, *^flc7 1 l li+'MHIP 4 t 
i£ < •} , ©ti:, fi:lfftfta f aB*a* 5th 4 *) i>'b 
Sv»fc§i±, «^#7 l l (i^W£«P4 »} <>»< 
*o *LT\ ±&L£4TK&S*ft]£fcft5£J£Jti:l41 
*t 1 <0Wft(C*4OT\ 0th H»I&i-4*aMC 

[0 0 8 8] ^kizm 2 mm 2 \zis^X^ **yU31 
0 iiWZfc 7 11o*5 - HflRoakfRtff 0 o * 7 -fll 
^9^7 0 3 14* ^ ?U3 1 0 ^P><OjSftM-f-«r#T 
0%OOat:ffv\ «J 0 ffi L§|5 7 0 5U*5-®ft«-t 
^ttlTJ-t^o ^ m UfflS 7 0 5 J4lltf*W»f» 7 0 4Ofl 
^*S*?rfflv^T, *7-^MSSiS7 0 3*»fe«feiifc 

fSSfS 7 0 6Caj^j1-4o T-H?*IS«7 0 6l4-cOmJ« 
Mftfc£BS#7 0 7^t,<7)t^fift^liSiH7 0 8 

[0 0 8 9] J5r45, El 1 4 (a) , (b) IC/jrfi^ 

v^ 0 ^mr4i9, /-rx(c5iv^^^^i:^-e§ 
[0090] fcfc, c^rii, *au£Jk**J6-cw« • 
-r > tRix. if jtsas-tw <Dfrbwg.*ft^x 

v> 0 -(OJ*-^, El 15 (a) {ZT^-fi-O t"> ^ ^ 5 > i?* 
t 2 (*7t(4t 1) -CRB*t§n3tjfcORIt3tWiftflt*T- 
3 1 4 tcl:&ffig|HI (TtStKI B) ^t>, =?tb'fc#>tz& 
mffim Ith «rfflv»T, 1F» • *r*tf>«je«rlS»*T7 - 
t#T-§* 0 C:^I4, Ell 5 (b) K^-tiTK, 
ftSEtf ttt$j£ti)ntt\<Dm'&\ZibZ>tzibX'jbZ>o fz 

tzu immitzm^fcm&tm**), Kmt*<ot><7> 
5mitzm^tzWs-£tmm%.<vmmxmw. ■ wm^Esu 

Srff^^*^J4, ***3fiftlTii4r«W7 1 10*1 
[0 0 9 1] £45, ^iTIi, Ltgrt75-r> 
4*)*v» 0 £0»#I4,- *>5»3 1 0tc?T«*«>** 
Klti^Sf^^o E12 4 IC^i-i^lC, 9Ti?*JK 

[0 0 9 2] tMtfcSDOUrt-ftto&K, W«SrW 

[0 0 9 3] <* 1 SSB«>0 1 6 li*Hife?gS8lzff * 
-rHfmfSv^xA<offiO^«r^1-E|-C*4o Ell 6 

T-ii, eh 1 t&m<nm&mmzi*m-<vw*ir*ttLx 
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via,, 01 1 t*44©li, flir*fcWftfc*EBUi-4fc 
#<7>gr* t ft 4 Hit trtt?flc(ciD tTftSti" & BSffijfcSE 
B1201 *«i4jft-e**o WKfei»l 2 0 1 14, 

ffi^ft^-T^o A-f*#)Kl4, PMt^gfRl 2 0lli*^ 
72153 1 0#^(BiWi:S^>T, DIMt^lfJROE 
SUORW)* k * Mil** *~ Ktt, P - * * * 

[0 0 9 4] 017 (a) li^-KftUiiWtiteet 
jF*-g|-e*4o KttTtt, #iB*fcJ3tt*R*t*a> 10 

*i*#B««oW**oJt (013 (b) »:*i-*5ME 
it) 4»<bH17 (a) OiHKX h^5A^e>iX3t 
b-f&o HMtftJ&Kl 2 0 1 t4£x h/?A«§HtE 
KU iOS«t:4»»t**aMEJfcRTi*IMt4: LTifct 

EfcEBBl 2 0 1 rS^*frfclWt»ttMWll»f»7 0 4 tc 

SH^ftSe 20 

[0 0 9 5] 4£, 3t3MCJtofl-*oftte»)U, ft?** 
^©^Mv^i^ifciK f4. Ell 

5(a) fcj5***i»#a JS I T h rt'ifet 3*1.4 „ W* • m 

<TB 2 (t) = CtH (/^] — fit ) 2 + 
— U>\ • W2 (fJi\ — fXi 

nwsmi (t) i4, x&xmzttho 

Tj (t) =<TB 2 (t) /<TT 2 - (3) 

CL0 7 (t) tftek\zl3;2> 1 1© t (Oli***, CUt* 
PsSffit Lt^tic 30 
[0 0 9 8] fcis, ±&Lfc3oo^ffi»i2tefb#i£<B 

[0099] <m2mm>m 1 s i±4gtia&i!!Kfe* 
7-i^*miSvx^Aoflfc<^tj&£^i-0t%4 o hi 8 

■CI4, HI 6tl5ltltK, 01 1 k*3iO«jR5?S5U»4|SJ 
— OflF*«rf*LTv»4 0 01 1 k^&40(4, jg^SE-t 
>^t£^\,ZS.i>mm^>^l 4 0 1 
4 0 * LT, HMK&£8S 1 4 0 2 (4, tftfgJS^ 3 1 4 ^ 
<bO«-S-i:0Hi"C, £6»ja-t>-9-l 4 0 l*»c,OJS« 40 
fl»4:fflv>T, *£¥#7 1 llCI&i:fcm»«:ftsei-4o 
[0 10 0] *#MKI4, Hffift£«Bl 4 0 214, Sgffi 
fi85E-t>-9-l 4 0 1 K4oT«iJ£$=h.£1&¥#7 1 1 * 

T-<7)!ggi'if$gi3j:y f iSft*T-3 i 4©atfHM*e>, $ 

¥1*7 1 1 0*BRI+2$R #*fc«BR«*R 

ic*ovt, awn t w*<*>Egu<oi»o!Pj5£*m k&4gii 

lit £i£^-t" 4 „ 

[0 10 1] JWT, Htto5ft5t*ftt:ov»-c, AffrWU 
f&BJ1-4 0 

[0 10 2] Fg*iB05e-t>-9- 14 0 1 14*^*7 1 1 * 50 
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■c, £OJ:3&M1lttte%ffl 2 0 1 *Wt4£fcli*l5fe 
[0 0 9 6] 017 (b) l4P-*>OH£K«k4B§fitifc 

H*#<03fe5SmElfc*»'biai 7 (b) ©i^^flit^ h 
/9A#»?>*Lfcfc-t-*„ HHl&Jcttl 2 0 l.JijRfltt 
x^'7AH, f£fWIIg;6 i P%K&4fc^:ft5£JO: 
RTn£KH£fc LXffi£-t2>o fHflgyXfAWi 
£\ *^5H«^«i«Hitt*«r* (■*-**>*> AO*) 
«#Offl^li«l»^OJfc2(5lCfc4 k#x. <bn&WT% 

-c£4 0 

[0 0 9 7] 4 fc, *IJgU»mft-CI4, HJtf: iot2fl- 
SraBS-r-So 5®«C5^«Wl*fRi*R 1 k^lSR 2 

^fLcoi , ^ tL (ci =1) , £ffimzj$i,i 

, 7>ife£<TT 2 tU fWRl, R 
2 0WW4££^ft-?'*Ljui » Z' 2 t-rso -<0t 

?7^r^»» 2 (t) t4, ;M-e*?itSc 

(/U2 — /IT ) 2 

) 2 - (2) 

T-OlW&SBS£ r L, Hffi^ffi 1 4 0 2 iZititft 

4 o IWtft?t» 1 4 0 2 (4mB&8§?i r i5 4 CftMfc*?- 3 
1 4*»fewai*-C***3ft* I B (4^141 A) ^C>, 
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